All patients were in sinus rhythm at the time of the electrophysiologic study, and cardioactive drugs were discontinued at least 48 hours before. The study was performed with patients in the resting, postabsorptive, nonsedated state. All patients gave informed written consent. Two #6F bipolar electrode catheters were passed percutaneously via the femoral veins into the right heart; the first was positioned in the high right atrium for the PRAS and the second was advanced to the tricuspid orifice to record His bundle activity according to the method of Scherlag et al.25 Single premature atrial stimuli were delivered after every eighth spontaneous beat at progressively decreasing 10-msec coupling intervals until the atrioventricular (AV) nodal or ventricular specialized conduction system effective refractory period (ERP) was reached. We used the bipolar atrial electrogram as the trigger signal. Stimuli were approximately twice diastolic threshold, 2.5 msec in duration and elicited by a programmable digital stimulator (El Desi CD 6). The PRAS was performed during spontaneous sinus rhythm and not during atrial driving because in this way it is easier to find the refractoriness of the HisPurkinje system. The His bundle electrogram, the surface ECG (leads I, II, III and V1), and the frontal, horizontal and left sagittal planes of VCG (Frank method)26 were simultaneously recorded during PRAS, using an eight-channel direct writing recorder (Elema Schonander Mingograf
hypothesize that if electrocardiographic signs of LVH depend on left ventricular conduction disturbances, one would expect that 1) the induction of such signs in patients with normal basal QRS would be the effect of slowed left bundle branch conduction, and 2) the disappearance of these signs in patients with electrocardiographic patterns of LVH would be the effect of slowed right bundle branch conduction. To determine the validity of these assumptions, we examined the results of an electrophysiologic study in man. Materials and Methods We divided 38 patients into two groups before beginning electrophysiologic studies. Group 1 (14 males and four females, aged 24-72 years, mean age 47.5 years) consisted of patients with clinical or angiographic and electrocardiographic-vectorcardiographic signs of LVH. The data concerning these patients are listed in table 1 and the electrocardio-second group (13 males and seven females, ages 19-66 years, mean age 42.5 years) included subjects with cardiac failure or right ventricular hypertrophy and with normal QRS and without clinical and radiological signs of LVH. We excluded patients with electrocardiographic or vectorcardiographic evidence of bundle branch or fascicular block. 24 All patients were in sinus rhythm at the time of the electrophysiologic study, and cardioactive drugs were discontinued at least 48 hours before. The study was performed with patients in the resting, postabsorptive, nonsedated state. All patients gave informed written consent. Two #6F bipolar electrode catheters were passed percutaneously via the femoral veins into the right heart; the first was positioned in the high right atrium for the PRAS and the second was advanced to the tricuspid orifice to record His bundle activity according to the method of Scherlag et al. 25 Single premature atrial stimuli were delivered after every eighth spontaneous beat at progressively decreasing 10-msec coupling intervals until the atrioventricular (AV) nodal or ventricular specialized conduction system effective refractory period (ERP) was reached. We used the bipolar atrial electrogram as the trigger signal. Stimuli were approximately twice diastolic threshold, 2.5 msec in duration and elicited by a programmable digital stimulator (El Desi CD 6). The PRAS was performed during spontaneous sinus rhythm and not during atrial driving because in this way it is easier to find the refractoriness of the HisPurkinje system. The His bundle electrogram, the surface ECG (leads I, II, III and V1), and the frontal, horizontal and left sagittal planes of VCG (Frank method)26 were simultaneously recorded during PRAS, using an eight-channel direct writing recorder (Elema Schonander Mingograf 81) at a paper speed of 50 or 100 mm/sec and an ICR 1001 Instant VCG vec-
torcardiograph, respectively. When the ERP of the AV node was longer than that of the His-Purkinje system, 0.25 mg atropine i.v. was generally sufficient to reduce the AV nodal ERP, without significant changes in the heart rate and the ERP of the HisPurkinje system. 27 At the end of the study the localization of the activation delay in the His-Purkinje system was extrapolated on the basis of the changes in morphology and duration of the induced ventricular aberrances. We considered 1) anterior displacement of the QRS horizontal loop as a right ventricular conduction disturbance (see discussion), and 2) the reduction or disappearance of the initial QRS vectors without an increase of the QRS duration as a possible conduction disturbance of the left septal fascicular branch (LSFB) or mid-septal network. In some induced QRS loops the same vectorcardiographic parameters analyzed in the basal tracings for LVH diagnosis were then calculated (tables 2 and 3). Since voltage and direction of the initial QRS vectors are related variables in different cases of LVH, the voltage, direction and time of inscription of the maximum horizontal initial vector in the basal and induced QRS loops were also calculated. Normal fig. 3) .
The hemodynamic overloading of the left ventricle (table 7) in the LVH group was diastolic in six cases, systolic in seven cases, systolic and diastolic in three cases and undefined in two cases. The maximum initial QRS vector in the vectorcardiographic horizontal plane was increased in one case, normal in two cases and absent in three of six cases with diastolic overloading of the left ventricle; increased in one case, normal in two cases, decreased in three cases and leftward oriented in one of the seven cases with systolic overloading of the left ventricle; normal in two cases and leftward oriented in one of the three cases with mixed overloading of the left ventricle.
The initial maximum horizontal QRS vector decreased, disappeared or remained absent in patients with LBBB induced by PRAS. It appeared, when absent, in the basal ECG, or remained unchanged, when present, in those with RBBB induced by PRAS (table  7) . In the correlation with His bundle recording, the changes of initial maximum horizontal QRS vector in the PRAS induced LBBB were never associated with lengthening of the HV interval. 2) QRS duration > 0.09 second (max 0.11-0.12 second).
Discussion
3) Onset of the intrinsecoid deflection in the left precordial leads = 0.04 second (without Q wave) and = 0.05 second (when Q wave is present). 4) ST-segment depression and T-wave flattening or inversion in the left precordial leads. 5) QRS axis between +300 and -30. 6) Left atrial enlargement.
The LVH diagnosis is considered probable when the Sokolow-Lyon index is the only positive sign and certain when one or more of the other criteria are also positive. found together with an intermittent, classic RBBB. Our results seem to confirm our introductory hypothesis. In fact, we obtained both some ventricular aberrances similar to LVH in normal basal QRS and an increase of the basal LVH signs when the PRAS evoked a slowed conduction in the left bundle branch system. However, we obtained the disappearance of basal LVH signs and the "normalization" of the electrocardiographic-vectorcardiographic tracings when the PRAS evoked a slowed conduction in the right bundle branch system. Furthermore, disappearance of the basal LVH signs in the course of PRAS always coincided with evident reduction of QRS duration.
These findings suggest that an induced slowed conduction in the right bundle branch balanced a preexistent conduction disturbance in the main stem of the left bundle branch (table 5, fig. 2 ).
These results seem to demonstrate that electrocardiographic-vectorcardiographic signs of LVH, at least in our cases, are dependent on a slowed conduction in the left bundle branch system, while the anatomic hypertrophy per se probably plays a less im- the heart on its longitudinal axis.'5 Our data suggest that the left axis deviation is related to a left conduction disturbance and probably to a greater slowing of the conduction in the left anterior subdivision of the left bundle branch.
